This research work studies the basic influence of cutting process parameters used in single point cutting tool based on machining operations. In this study design of experiment methodology is used for some qualitative outcome. Taguchi method is used for experiment design. L16 orthogonal array is solved using ANSYS Explicit Dynamics software. ANOVA analysis is performed using Minitab software. Results show that most critical factor which affects stress generated during cutting operations are rake angle of tool and feed rate. In this study model equations are also generated for further analysis using linear regression modeling technique using Minitab software.
INTRODUCTION
Machining is the process of gradual removal of metal from a work piece in the form of chips to obtain specified geometrical dimension and the surface finished by using single and multipoint cutting tool. The metal cutting process is the very complex process and its complexity is mostly because of the problematic chip formation. Now a day advancement in new manufacturing process, the conventional machining processes are the most common manufacturing process. It involves with high stress and strain which must be known to improve all of the process. In recent years Finite Element Method (FEM) based on Eulerian and updated Lagrangian formulation has been developed to analyse the Machining process. The Eulerian formulation is applied in many of FEM models used for orthogonal metal cutting. Finite Element technique such as element separation criterion, the modeling of cutting tool wear, re-meshing zone and friction modeling are applied to improve accuracy and efficiency of Finite Element Method in metal cutting process. The cutting condition and quality of machining operation can be determined by understanding the characteristics of metal removal process. A single point cutting tool has one sharp cutting edge and used for turning boring and planning. The cutting tool is made by material harder than the work piece. The cutting edge separates the chip from the work material to impart the required size and shape of work piece. The cutting tools are used as a rigid body and it moves horizontally with the variable speed into the work piece. It also set a suitable cutting condition like cutting velocity, feed and depth of cut. The cutting velocity, feed rate and depth of cut are from the three dimensions of the machining process and their products are used to obtain material removal rate.
NUMERICAL SIMULATION AND PROBLEM IDENTIFICATION
ANSYS Explicit Dynamics 14.5 is a complete suite of perfect tools for simulating, analyzing, optimizing and validating machining products used in various industrial field. This software addresses the broadest range of manufacturing issues and design geometry types associated with machining processes.
There are three stages of the simulation in Explicit Dynamics. The first stage of a Finite Element (FE) method based simulation is called "pre-process". It can be also performed by using the simulation software by itself or one of the Computer-Aided Design (CAD) on computer programs such as Autodesk Inventor, and Auto-cad. Then geometric model is meshed using triangular mesh elements which is automatic mesh generation. Afterwards, the desired material (Al6061) is selected and tool location is set for simulation which is treated as rigid material. For finishing this first stage, it is also required to set the process conditions on the simulation software. Further in the second stage of a simulation process, there are various governing equations are performed and applied to a model analysis. The last stage of a FEM simulation is called "post-process", where the experience of the analyst is required to extract the reliable and most important information from multiples colored contour results offered by the simulation software Pre-process is very important for the efficiency of the simulation model. Hence, it must be thoroughly analyzed on the part geometry and its conditions as described in the following section. In table 1 material properties of Al 6061 is presented. 
PROBLEM DESCRIPTION
The problem has been discussed and focused in this study by apply the Computer Aided Engineering methods in single point cutting process parameter to improve the productivity of machining based products. There are three controlling factors named cutting speed, feed rate and rake angle are used with four levels and taguchi tables are also used for design of experiment in this study, which is shown in table 2 and 3. Figure 1 show CAD file of problem used in this study. 
DESIGN OF EXPERIMENT AND RESEARCH METHODOLOGY
The effects of process parameters are studied by various researchers from last decades. It is difficult to design the experiments for any type of research so here is a scientific approach which is helpful for researchers which is known as the "DESIGN OF EXPERIMENT". This technique is adopted by researcher for this study. 
RESULT AND DISCUSSION
Single point cutting process is simulated in this study for one design cases which is shown in figure 1 . ANSYS Explicit Dynamics FEM package is used for simulation purpose. All the experiments are designed according to Design of Experiment technique (Taguchi orthogonal array  table) , which are also presented in table 2 and 3. The main outcomes focused in this study are following:
ANOVA Analysis
The main output from an analysis of variance study is to arrange a table. List the sources of variation, and their degrees of freedom, the total sum of squares, and the mean squares. The analysis of variance table also includes the F-statistics and p-values. Use these to determine and find out whether the predictors or factors are significantly related to the response. ANOVA tables are also used in regression and Design of Experiment analysis. The Source indicates the source of variation, from the factor, the interaction, or the error. The total is a sum of all the sources. DF is the degrees of freedom from each source. If the factor has three levels, then the degrees of freedoms are 2 (n-1). Such as if you have a total of 30 observations, the degrees of freedom total is 29 (n -1).
The F is calculate by dividing the factor MS by the error MS; you can compare this ratio against a critical F found in a table or you can use the p-value to determine whether a factor is significant or not.
P is also use to determine whether a factor is significant; typically compare against an alpha value of 0.05. Hence it is found that if the p-value is lower than 0.05, then the factor is significant.
• Signal to noise ratios analysis • Model equations generation
In this research study response is von-misses stresses (MPa) developed when the cutting process is selected, and all results are according to L16 array experiments are presented in table 4. 
Signal to Noise Ratio
The Signal to noise ratio is a simple technique to predict the effect of changing of factors according to their levels to find out effect on product quality. In the study "smaller is better" option is adopted as a quality indicator for S/N ratio and means ratio. The response tables for S/N ratio and mean are presented in table 5 and 6. Both tables are showing factors importance ranking and it is very clear that rake angle is most important factor, which can reduce the von-misses stress magnitude during cutting process. Best and worst cases from experiment factors and their levels are also presented in this research study and are calculated from figure 2 and 3. 
Data Means
Signal-to-noise: Smaller is better Best case: A1 B2 C1 Worse Case: A3 B4 C4 Here A, B and C represent factor cutting speed, feed rate and rake angle respectively.
ANOVA Analysis
In this study the analysis of variance is calculated and results are shown in table 7 respectively. In the ANOVA analysis F-Test is also conduct to compare a model variance with a residual variance. The F value is calculated from a model mean square divided by residual mean square value. If F value is approaching to one means then both variances are same, according to F value highest is best to find critical input parameter. Table 7 list out the one important result that F value for regression models is greater than one and P value is very less (approx 0.0000). This two values suggested that all cases are significant. From literature review there are various researchers found that if p value is very small (less than 0.05) then the terms in the regression model have a significant effect to the responses.
ANOVA analysis is also tell that rake angle has very low p value than other factor like cutting speed and feed rate, although all three factors have acceptable p value so it can concluded that von-misses stress can be reduced by all factors. This ANOVA analysis is linear single factor analysis, multi product ANOVA analysis can show more accurate results, which are presented in table 8, but not show good agreement for this study. Model equations for von-miss stress are presented in table 9 and table 10 for linear and 2 way ANOVA analysis with model equations. 
CONCLUSION
The main aim of this study is to try to make balance among response results and FEM simulation results for single point cutting machining process. This study utilizes L27 orthogonal array for FEM based data analysis. In this study the Analysis of variance (ANOVA), and linear regression analysis is the main key techniques to show response and factor relations strongly with each other. Main results are summarized as follows:
1. Best parameter combination for Finite Element Method results are following respectively 2.
Case_1 best Set (S/N Ratio): A1 B2 C1 Case_1 best Set (Mean ratio): A1 B2 C1 3. Signal to noise ratio predict a rank for most responsible factors for fill time and volumetric shrinkage and are following for design respectively 4. Model equations for stress response is predict accurately with Minitab software and show 90% good prediction for responses and can be used by any cutting based machining process manufacturer.
